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3.1 GEV model 
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3.2 The D-vine copula 
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Theorem  3.1  -AB7H.  Let  X, ..., Xd  be  a set of random variables with joint cdf  F 
and marginals cumulative  distribution  functions (cdfs) F, F, .., Fd.  It exists   a 

copula function C Id 	I  such that x, x, ..., xd 
d 
 
F x, ..., xdCFx, ..., Fdxd. 

If F, F, .., Fd are continuous functions then  the  copula  C  is  unique.  Con- 
versely, if C is a copula function and F, F, .., Fd are  marginal cdfs,  then the    
F x, ..., xdin .is a multivariate  cdf. 
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3.3 Longitudinal Binary Generalised Extreme Value (LOBGEV) 
model 
&;Jπ, π, ..., πT 8; J>;KD?L7H?7J; I;H?;I E< <7?BKH; FHE878?B?J?;ICE:;BB;: 8O J>;!0
CE:;B ?D ;GK7J?ED   1;  :;<?D; J>; @E?DJ FHE878?B?JO E< <7?BKH;I EL;H  J>; F;H?E:I
t , ..., T 8O79EFKB7H;FH;I;DJ7J?ED7I?D;GK7J?ED






?J?;I E< <7?BKH; &;J c 8; J>;  9EFKB7  :;DI?JO  <KD9J?ED  E<  J>;  9EFKB7 C   EBBEM?D=  7
FHE9;:KH; I?C?B7H JE J>; ED; :;I9H?8;: <EH J>; 
L?D; CE:;B ?D J>; FH;L?EKI I;9J?ED	 J>;
















ct,j ut j, u j|t−θt,j   
tj

M>;H;ct,j  ct,j|t−,t−,...,j?I J>;F7?H
9EFKB7M?J>7IIE9?7J?EDF7H7C;J;HIθt,j 8;JM;;Dπt  
7D: πj  9ED:?J?ED7B JE J>; J?C;I <HEC j   JE t  7D: ut|j  πtπt−, ..., πj 7D:




:;HT 	M>?9>?I7FHE:K9JE<.C7H=?D7B:;DI?J?;I7D:T T /F7?H
9EFKB7:;DI?J?;I
1;97BBJ>?ICE:;B&ED=?JK:?D7B?D7HO!;D;H7B?I;:NJH;C;07BK;CE:;B&)!0













:7J7ED #7K9J?EDI7H; H;JH?;L;:  <HEC J>;  #M;8I?J; .>; 799EKDJ?D= :7J7 7H;
H;JH?;L;:<HECJ>; ;:;H7B,;I;HL;I,;FEHJIE<ED:?J?ED7D:#D9EC;7BB,;FEHJI
<EH9ECC;H9?7B87DAIED7GK7HJ;HBO87I?I<HECJ>;<?HIJGK7HJ;H?DJEJ>;J>?H:
GK7HJ;H ?D7BB  H;FEHJI  :7J7  <EH  9ECC;H9?7B  87DAI M;H;  :EMDBE7:;:  <HEC  J>;
 ;:;H7B ,;I;HL; 7DA E< >?97=EQ I M;8I?J;  IJ7HJ?D= <HEC'7H9>   D7BE=EKIBO
JE HE9? ;J 7B 	 M; <E9KI EKH 7D7BOI?I ED 9ECC;H9?7B 87DAI I 9ED9;HDI J>;
C79HE;9EDEC?9L7H?78B;I	J>;:7J7ED=HEII:EC;IJ?9FHE:K9JF;H97F?J7!*7D:






 # -F;9?<?97BBO	 7 87DA 97D 8; H;IEBL;: 8O J>;  # KD:;H J>H;; :?<<;H;DJ JOF;I E<
JH7DI79J?ED ? 7II?IJ7D9;JH7DI79J?EDIM>;H;J>;<7?B;: 7II?IJ;:?DIJ?JKJ?EDH;C7?DI
EF;D 7D: ?JI 9>7HJ;H IKHL?L;I J>; H;IEBKJ?ED FHE9;II ?? FKH9>7I; 7D: 7IIKCFJ?ED JH7DI

79J?EDI M>;H; J>; <7?B;:  7II?IJ;: ?DIJ?JKJ?EDQI ?DIKH;: :;FEI?JI  7H;  JH7DI<;HH;:  JE  7
IK99;IIEH?DIJ?JKJ?ED	7D:?JI9>7HJ;H?I9BEI;:7D:???F7OE<<JH7DI79J?EDI	J>;:;FEI?J
?DIKH;H 
 J>;  # EH J>; <EHC;H  ;:;H7B -7L?D=I 7D: &E7D #DIKH7D9; EHFEH7J?ED 
 F7OI
?DIKH;::;FEI?JEHI	 J>; <7?B;:  7II?IJ;: ?DIJ?JKJ?EDQI9>7HJ;H ?I  9BEI;:	  7D:  J>;H;  ?I  DE
IK99;IIEH ?DIJ?JKJ?ED #D J>?I F7F;H	 M; :E DEJ C7A;  7  :?IJ?D9J?ED  8;JM;;D  J>;I; J>H;;
97J;=EH?;I

Year TARP-CPP banks banks not included in TARP-CPP Total Failing Non-failing Failing Non-failing 
    	 	
    	 	
Year Failing Failing Total 
   	
   	
   	





.78B;I>EMIJ>;:?IJH?8KJ?EDE<<7?BKH;I<HECJE<EH J>;/-87DAI ?D J>;
:7J7 .>; DKC8;H E< <7?B?D=I EL;H J?C; I>EMI :?<<;H;DJ F7JJ;HDI <EH 87DAI J>7J H;9;?L;:
97F?J7B?D@;9J?ED7D:J>EI;J>7J:?:DEJH;9;?L;IK9>IKFFEHJ#DJ>;<?HIJ=HEKF	J>; 87DAI
?D:?IJH;II79>?;L;J>;?HC7N?CKC?D7D:	?DJ>;I;9ED:=HEKF;7HB?;H?D
4.>;:7J77H;7L7?B78B;EDJ>;<EBBEM?D=M;8I?J;http //www.bea.gov/iTable/indexregional.cfm  7D:
http  //www.bls.gov/lau/data.htm 
5-;;>JJFIMMM<:?9=EL<EHCEH;:;J7?BI

4.2 Determinants of capital injection and banks’ failures 
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4.3 Did the TARP CPP increase the stability of the bank- 
ing system? 
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